. In Alberta, the most significant of these is nest losses to avian and mammalian predators. Specifically, over 50% of piping plover nests are depredated each year in Alberta (Richardson 1999) . Additional predation on unfledged chicks and adults can be substantial (Haig 1992, Michaud and Prescott 1999) , and can contribute to very low recruitment for this species.
Although predation is a natural event, many of the known predators of piping plovers have experienced population increases in recent decades, because these species thrive in human-altered landscapes (Haig 1985) . Any management that minimizes the impact of predators is therefore beneficial to recovery efforts for the piping plover in Alberta and elsewhere. The protection of nests using wire predator exclosures has been a major management activity in Alberta since 1995 (Engley and Schmelzeisen 2003 Keyword searches of online databases began with general descriptive words such as "piping plovers" and "pest control methods", and then grew more specific as information was obtained. Table 1 lists some keywords that were used in the research for this project. Heckbert (1994) as potential predators of unprotected nests. Red foxes have been found depredating chicks and eggs in Maryland (Loegering and Fraser 1995) and Massachusetts (Macivor et al. 1990 ). Heckbert (1994) 
Gulls
In Virginia, herring gulls {Larus argentatus) were observed taking a piping plover ehick (Penn and Ailes 2003) and in Massachusetts, gull tracks (species unknown) were seen near two depredated piping plover nests (Koch 1999) . In Alberta, "black-headed" and "white-headed" gulls have been identified as the top potential piping plover predators at Reflex Lake (Heckbert 1994 
Mustelids
Striped skunks {Mephitis mephitis) were identified as the second most common nest predators on piping plover nests in Massachusetts (Macivor et al. 1990 ). Mink {Mustela vison) were among the leading predators of nests in South Dakota (Kruse et al. 2002) , where American badgers {Taxidea taxus) and long-tailed weasels {Mustela frenata) were also found preying upon nests (Mayer and Ryan 1999) .
Raccoons
Raccoons {Procyon lotor) are an uncommon resident in Alberta, but populations are increasing and the species may pose a threat to plover nests where raccoon populations do occur. Raccoons were identified as significant nest predators in South Dakota (Kruse et al. 2002) .
Raptors
In South Dakota, American kestrels {Falco sparverius) and great homed owls {Bubo virginianus) were identified as the top raptor predators of piping plover chicks in 1991 and 1 992 and were responsible for 93% of documented chick mortalities (Kruse et al. 2002) . In 1999, merlins {Falco columbarius) attacked and killed 23 piping plover adults in Alberta (Michaud and Prescott 1999 
Pyrotechnics
Pyrotechnics come in a variety of forms including shell crackers, powder shells, "bangers", "screamers", "whistle bombs", "screamer rockets", firecracker ropes, blanks and live ammunition.
Their advantage over noise repellents is that they also provide a visual deterrent. Their main limitation is that they must be administered by people and can pose safety risks to users or others in the area.
Shell crackers and powder shells are considered an effective and useful form of deterrent for a variety of situations (Booth 1994) . These munitions are fired from a 12-gauge shotgun and can be shot up to 100 m before exploding. Similar devices, commonly referred to as "bangers" (which produce a loud explosion) and "screamers" or "whistle bombs" (which produce a loud screeching or whistling noise), are fired from a 15-mm or 17-mm pistol and cover a slightly shorter distance.
Screamer rockets are launched from a stationary platform. Sometimes live ammunition or blanks have been used to disperse birds (Curtis et al. 1996) .
Firecracker rope is a relatively inexpensive method of scaring birds (Booth 1994 (Koch 1999 (Koch 1999 (Koch 1999) . Used with other forms of predator control, this system reduced gull productivity from 1710 nests to 13 nests within three years (Koch 1999) . Destruction of gull nests was conducted in Minnesota and prevented ring-billed gulls from establishing a major breeding colony near piping plover beaches (Maxson and Haws 1999) .
Studies by Christens and Blokpoel (1991) and by Solman (1994) Though more expensive, Christens and Blokpoel (1991) (Solman 1994 Given these criteria, we recommend the following:
(1) Continued use of predator exclosures on nests throughout the province. In practice, a combination of approaches to predator management is probably needed, depending on circumstances on individual lakes or nesting beaches (Mason et al. 2001 ). The best strategy will be an adaptive approach that considers many factors, that implements solutions and monitors their effectiveness, and that periodically modifies management based on accumulated knowledge (Hecht and Nickerson 1999 H . ,
